Dose-dependent kinetics of theophylline in adults with pulmonary diseases.
The incidence of dose-dependent pharmacokinetics of theophylline was retrospectively investigated in adults with pulmonary disease receiving continuous aminophylline infusions. Twenty-one of 180 successive admissions to medical intensive care units with a diagnosis of chronic obstructive pulmonary disease, asthma, or respiratory failure met the criteria of two steady-state serum theophylline concentrations on two different doses. Of these, 14 patients continued to smoke, whereas 7 had never smoked or had stopped greater than 1 year prior to admission. No statistical difference existed between the mean systemic clearances of theophylline at the two different doses, using either total body weight or ideal body weight. Only 1 of the 21 patients met the criteria for dose dependency of a greater than or equal to 50% reduction in clearance with dosage increase. Six of eight subjects with decreased clearance on the higher dose were nonsmokers. In contrast, all nine with augmented clearance following dosage increase were smokers. Four were considered to have proportional changes. In general, nonsmoking patients tended to have greater changes in serum theophylline concentration than in dosage. Conversely, smoking patients demonstrated smaller changes in concentration. The relationship of smoking status and dose-dependent theophylline elimination is discussed.